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• Analyze which capabilities provide the most cost
effective improvement in fighter aircraft.
• Detailed simulations are important, but can be
costly and difficult to generate insight.
• This study uses stochastic duel model and Markov
chain machinery to evaluate the MOEs of fighter
aircraft.
• Our approach directly relates the physical and
operational characteristics of the aircraft to their
mission-level performance.
Aircraft attempt to gain an advantageous 
position during a dogfight
Air Combat Analytic Model 
Phase II Model: Dogfight
• If the two aircraft survive the first phase, they enter the
second phase, where they engage in a Dogfight.
• One side is the Pursuer—attempting to shoot the
opponent down– and the other side is the Evader, which
attempts to break off from the pursuit and switch roles.
• A Discrete-Time Markov Chain models the dogfight.
• Aircraft’s specifications, such as turn performance,
generate the Markov Chain parameters.
Results and Recommendations for Future Work
• Time to detect and fire in Phase I is a crucial
parameter.
• Increasing the single-shot kill probability
improves one’s win probability and  diminishes
the win probability of the opponent.
• Many-on-many air combat featuring a two-sided
missile exchange with both coordinated and
uncoordinated fire.
• Air-to-ground missions that consider the
interactions of bombers against ground targets.
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During the dogfight the aircraft alternate 
between a “pursuit” and “evasion” role
Phase I Model: Beyond Visual Range 
• The two aircraft enter the duel at a range beyond
visual contact.
• Both aircraft race to detect and fire at each other
with the main goal of shooting the opponent
down.
• A probability model represents the missile
exchange between two approaching aircraft and
incorporate the kinematics of both aircraft and
missiles.
At the start of the duel, the two opposing aircraft approach each 
other beyond visual range.  Each aircraft desires to detect and fire 
before its adversary.
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